Neoclassical tearing mode (NTM) can degrade plasma confinement or even cause disruptions in existing tokamaks. Stabilization of the / 3 / 2 m n = NTMs by radio frequency (rf) current is investigated by the modified Rutherford equation (MRE) in this paper. In a range of parameters, the required rf current for mode stabilization is obtained, which is linearly proportional to the bootstrap current density for both modulated current drive (MCD) and non-modulated current drive (NMCD), linearly (quadratically) to the radial width of the rf current for MCD (NMCD), and quadratically to the radial deviation of the rf current from the rational surface for both MCD and NMCD.
Introduction
The neoclassical tearing mode (NTM) is expected to form a magnetic island structure which locally flattens the plasma pressure, hence losing the bootstrap current [1] [2] [3] [4] . Low mode number NTMs, especially the / 3 / 2 m n = (m and n are the poloidal and toroidal mode numbers)and 2/1 modes, are observed to cause the confinement degradation and/or disruptions, limiting the achievable plasma β value well below the predictions of ideal magnetohydrodynamic (MHD) calculations for positive magnetic shear [4] - [12] .
In general, NTMs can be stabilized by compensating the perturbed bootstrap World Journal of Engineering and Technology current or tailoring the plasma current density profile using local radio frequency (rf) current. The driven current should be in the direction along the equilibrium plasma current, to compensate the missing bootstrap current inside the 
Island Evolution Equation
The MRE which describes the temporal evolution of the full width of a magnetic island can be written as follows [3] Equation (1) is obtained through averaging of the parallel projection of the Ohm's law over helical flux surfaces in the vicinity of the island
It is convenient to introduce the normalized perturbed flux function [3] [4]
[15] 
where cd I is the magnitude of the rf driven current and cd w is the half width of the driven current. With a Gaussian profile for the driven current by rf waves In this paper, we neglect the modification of the equilibrium plasma current profile by the current drive and the reduced island width, which can modify the 0 ′ ∆ .
Required rf Current for Mode Stabilization
In this paper the inverse aspect ratio / 0.28 a R ≡ =  is utilized, where a is the plasma minor radius and R the major radius. Results obtained from the MRE utilizing Equation (1) . The reason is that NMCD deposited around the island separatrix and the island X-point is destabilizing.
Conclusions
The magnetic island width changes with the pressure profile, which in turn affects the island growth. The modification of the equilibrium plasma current profile by the current drive can affect the 0 ′ ∆ . These are not considered in our calculations. And the numerical simulation on the required driven current for mode stabilization which consistently calculates the pressure profile and the plasma current density profile will be the future work.
In summary, the required driven current for NTMs' stabilization by rf current is investigated by the MRE. The simple linear and/or quadratic relations are found between the required rf current for mode stabilization and the bootstrap current density, the radial width and radial deviation of the rf current from the rational surface for both MCD and NMCD.
